In relation to a sample of 1,092 Italian adolescents (50.9% females), the present study aims to: (a) analyze the most parsimonious structure of the cyberbullying and cybervictimization construct in male and female Italian adolescents through confirmatory factor analysis; and (b) analyze the severity and the discrimination parameters of each act using the item response theory. Results showed that the structure of the cyberbullying scale for perpetrated and received behaviors in both genders could best be represented by a monodimensional model where each item lies on a continuum of severity of aggressive acts. For both genders, the less severe acts are silent/prank calls and insults on instant messaging, and the most severe acts are unpleasant pictures/photos on Web sites, phone pictures/photos/videos of intimate scenes, and phone pictures/photos/videos of violent scenes. The items nasty text messages, nasty or rude e-mails, insults on Web sites, insults in chatrooms, and insults on blogs range from moderate to high levels of severity. Regarding the discrimination level of the acts, several items emerged as good indicators at various levels of cyberbullying and cybervictimization severity, with the exception of silent/prank calls. Furthermore, gender specificities underlined that the visual items can be considered good indicators of severe cyberbullies and cybervictims only in males. This information can help in understanding better the nature of the phenomenon, its severity in a given population, and to plan more specific prevention and intervention strategies.
Introduction
R esearch on cyberbullying is growing at both national and international levels [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] (furthermore, see Special Issue of Journal of Adolescent Health 13 and Special Issue of Journal of Psychology 14 ) . The majority of studies have focused on the prevalence of the phenomenon, on the relation between traditional and electronic bullying, and on cyberbullying correlates. At present, studies focusing on the measurement of cyberbullying are still scarce. Following the approach to traditional bullying, two different methods are generally used for the measurement of cyberbullying: the evaluation of the presence of the phenomenon on the base of a global definition and the use of a multiple-items scale or description of specific acts. Both strategies present strengths and limitations. 15 One of the limitations related to the global definition consists in the fact that this strategy does not allow specific analysis on the construct to be conducted. Which acts are best represented by the construct? Are there different sub-categories of the construct? Do the items represent different levels of severity or discrimination? The second strategy may overcome this limitation: multiple-item scale asking students about the frequency of specific behaviors representing the construct of cyberbullying can give us a more valid, accurate, and analytical measure compared to the estimation we can obtain by a single item. Different psychometric analyses can answer the previous questions. The present study aims at offering a contribution to the literature in this area through a first analysis of a multiple-item scale of perpetrated and received behaviors.
Until now, only preliminary studies have been conducted on the psychometric properties of different cyberbullying scales. These scales are: the Cyberbullying Inventory (CBI); 9 The Berlin Cyberbullying-Cybervictimisation Questionnaire (BCCQ); 16 Chat Bully and Chat Victim scales; 17 and Lodz Electronic Aggression Prevalence Questionnaire (LEAPQ). 18 These instruments are in the early stages of utilization, and provide a preliminary investigation of the measurement structure. Consequently, further efforts are needed to attain higher validity and reliability.
Our research questions are focused on (a) outlining the structure of the cyberbullying construct and (b) investigating the relative severity and discrimination of each behavior. In order to answer to the first question, we need to identify the specific acts representing the construct of cyberbullying. Some specific characteristics of the phenomenon make it difficult to operationalize the construct in specific behaviors. First, the complexity and accelerated evolution of new technologies often renders any classification soon obsolete. Second, specific characteristics such as the anonymity of the acts and the public/private nature of the attacks should be considered in the definition. Third, the different use of technological devices across cultures can affect not only the frequency of each behavior, but also their cultural meaning. However, several researchers have attempted to operationalize the construct of cyberbullying in specific acts pertaining to a general dimension of perpetrated or received behaviors. 9, 18, 19 Others have indentified different typologies based on the electronic means used (phone or PC, text messages, chat, Web sites, social networking, instant messaging, e-mail) or on the type of behavior (insults, exclusion, threats, impersonation, photos/video/pictures, sexual solicitation). 16, 17, [20] [21] [22] [23] In line with this literature, we developed a multiple-item cyberbullying scale (CS) 24 based on the seven categories proposed by Smith et al. 20, 25 related to the specific medium used (i.e., via SMS, e-mail, instant messaging, chatrooms, blogs, pictures/video or photos by phone or by Web sites, phone calls). We can identify two different media used (phone and PC) and three types of behaviors: (a) written offences and insults transmitted through text messages, e-mails, Web sites, instant messaging, chatrooms, and blogs; (b) verbal behaviors making use of the mobile phone (silent prank calls); (c) visual acts implying the diffusion of intimate or violent pictures, photos, videos by mobile phone, or distasteful pictures/photos by Web sites.
Our question is whether these types of behaviors represent distinct though, at the same time, related subdimensions of the cyberbullying construct or instead a unidimensional construct where different acts represent different levels of severity. In the first case, we may ask what the different dimensions are and how they relate to each other. Although theoretical considerations may support the distinction in different dimensions by electronic means or by type of behavior, their validity is still to be established empirically. In the second case, although a unidimensional structure can better represent the construct, this does not indicate that all the items assess the same severity of violence and the same level of discriminative power. Severity is an important dimension in the field of violence research. Two approaches to measuring severity can be discerned in the literature, one based on social judgments and the other based on a psychometric statement (item response theory; IRT). In relation to the first approach, researchers evaluated the severity of the impact of cyberbullying in comparison to traditional forms as perceived by students. 20, 25, 26 Picture/video-clip bullying has the highest impact factor, followed by phone-call bullying. Text messages and Web-site bullying have relatively neutral scores, and, finally, bullying by e-mail, chatrooms, and instant messaging are perceived as less harmful upon victims compared to traditional bullying. Using the psychometric approach, the present study aims to go further and to understand the severity of each cyberbullying act compared to the others. In line with previous results, 20, 25, 26 in terms of severity, we expect that visual behaviors should be more severe than written and verbal acts.
In terms of the discriminative power of cyberbullying acts, we can hypothesize that some items are less useful in discriminating cyberbullying and victimization levels along the continuum. For instance, we can assume that silent prank phone calls and insults on instant messaging have a lower level of discrimination; their high prevalence in Italian adolescents suggests that this type of behavior is common, and it may be hardly possible to make fine distinctions between people involved versus not involved at different levels of cyberbullying.
The present study intends to provide an initial contribution to the measurement of the cyberbullying construct in a sample of Italian adolescents. Our first aim is to find out the most parsimonious structure characterizing the cyberbullying and cybervictimization construct in male and female Italian adolescents through confirmatory factor analysis (CFA). Gender is a relevant variable in the field of cyberbullying, as well as in aggression literature. We run distinct analyses for males and females a because our previous study showed gender differences. 24 Thus a deeper analysis can give us more insights into the meaning of the behaviors in both genders. Our second aim lies in analyzing the severity and the discrimination parameters of each act using IRT.
Methods

Participants
Participants were 1,092 adolescents, 536 males (49.1%) and 556 females (50.9%), enrolled in 7th, 8th, 9th, and 10th grades of junior and high schools in Tuscany, Italy, ranging in age from 11 to 18 years. The mean age of junior-high students was 12.53 (SD ¼ 1.09) and the mean age of high-school students was 15.29 (SD ¼ 1.10). Regarding the high-schools sample, 21.4% students attended Lyceum, another 33.6% students attended Technical Institutes, and 44.9% students attended Vocational Schools. The schools were selected using a selfselection inclusion in the study.
Measures
We created two multiple-item scales, one for perpetration and the other for victimization behaviors, based on the seven subcategories from Smith et al. 20 Each scale consisted of 10 items, asking how often in the past 2 months adolescents had experienced different behaviors (see Tables 1 and 2 ). Each item was evaluated along a 5-point scale: never, only once or twice; two or three times a month; about once a week; several times a week. Questionnaires were translated into Italian and back translated into English to ensure the most accuracy. Trained assistants administered the questionnaire in class during the school day for about 1 hour. Participants were assured of confidentiality. CFA conducted in preliminary studies have showed adequate fit indices for the monodimensional structure. 24 Furthermore, the scales showed acceptable Cronbach's alphas for the type of behavior, perpetrated and received, and for both males and females.
Overview of analyses
All the analyses were conducted via Mplus 4.0. 27 Given the high non-normality of the item distribution, we collapsed five categories into two for the analyses using two different thresholds: threshold 1 (t1) 0 ¼ ''never,'' 1 ¼ ''from only once or twice to always,'' and threshold 2 (t2) 0 ¼ ''never or only once or twice,'' 1 ¼ ''from two or three times a month to always.'' We also decided to consider a lower threshold than that commonly used in bullying literature (presence ¼ ''more than once or twice'') for two reasons. The first is theoretical: literature on cyberbullying has not yet established if the repetition has to be a criterion for the definition, because even if a single individual act, this can be circulated widely or copied by others meeting the criteria of repetition. The second is empirical, depending on the low frequency of behaviors particularly in the female sample. Items were excluded from the analyses if they were not at all endorsed: thus using threshold 1, item j for females was deleted (see Table 2 ). Besides, given that only 7 items out of 10 have a frequency higher than 1% in cyberbullying for females using threshold 2 (see Table 2 ), analyses for these scale are not presented. Delta parameterization and weighted least squared mean variance (WLSMV) estimator were used. 27 First, we tested three different dimensional models using CFA: (a) a unidimensional model; (b) a bidimensional model distinguishing the two electronic means used, which were PC (items e, f, g, h, i, j) and phone (items a, b, c, d); (c) a bidimensional model distinguishing the two types of behaviors used, which were written-verbal behaviors (items a, d, e, f, g, h, i) and visual behaviors b (items b, c, j). Second, a two-parameter IRT model was conducted to examine the relation between participants' response to an item and their level on the cyberbullying and cybervictimization continuum, which is described by a monotonically increasing S-shaped item characteristic curve (ICC).
c An ICC is characterized by item severity (b) and discrimination parameters (a). An item severity parameter indicates the position of the ICC in relation to the latent continuum and represents the location along the latent trait of cyberbullying and victimization, in which a respondent has a 50% probability of endorsing any given criterion. Higher severity values indicate that the criterion is associated with a higher risk for cyberbullying and cybervictimization. The item discrimination parameter measures the degree of precision with which a criterion discriminates among participants with levels of cyberbullying and victimization above and below the criterion's level of severity. The higher a discrimination value, the more useful the item is for discriminating cyberbullying and cybervictimization levels along the continuum. All the models were evaluated by means of the following overall indices: the chi-square (w 2 ) statistic, the root-mean-squared error of approximation (RMSEA), and the comparative fit index (CFI). Recommended cut-off points for these measures are 0.08 28 Tables 1 and 2 show the endorsement of each item for perpetrated and received behaviors in males and females and for both thresholds. Table 3 shows that all the models presented adequate fit indices on both thresholds, with the exception of the twofactors model for type of behaviors in females perpetration (cyberbullying scale in females presented problems of identification given that the factor ''visual'' was composed by only two items using threshold 1 because item j was deleted). However, factors correlations in the bidimensional models are very high in all the cases (see Table 1 ), suggesting that the unique information provided by each factor in both bidimensional solutions is low. Overall, considering the high level of correlation between the two factors in both bidimensional models and the good fit indices from the one-factor model for perpetrated and received behaviors in males and females, we considered the unidimensional model as the best and more parsimonious model in both genders on both thresholds. The evidence of unidimensionality allowed us to conduct IRT modeling.
Results
Confirmatory factor analysis
Item response theory modeling
Cyberbullying in males. Table 1 shows that the 10 items discriminated well on the underlying severity of the cyberbullying continuum, with discrimination parameters between 0.67 and 2.06 using threshold 1 and between 0.91 and 6.26 using threshold 2. With the exception of item d for both thresholds and item a for threshold 2 where the discrimination value is lower than 1.00, all the other discrimination values indicate a strong relation between each of the items and the underlying cyberbullying construct. With the Note: CFI ¼ comparative fit index; RMSEA ¼ root mean squared error of approximation; r ¼ factors correlation; t1 ¼ threshold 1; t2 ¼ threshold 2. For cyberbullying in females, the two-factors model by type of behavior presented problems of identification given that the factor ''visual'' was composed by only two items using threshold 1. Furthermore, given that 7 of 10 items showed a frequency lower than 1% using threshold 2, analyses for cyberbullying in females using threshold 2 were not conducted.
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exception of item a, all the discrimination values are higher using threshold 2 compared to threshold 1, particularly for items e, f, h, and i. The highest discriminant items are items i, b, and j for threshold 1 and items h, e, and i for threshold 2. The lowest are item d for threshold 1 and items d and a for threshold 2. In relation to the severity parameter, the cyberbullying items covered a fairly wide range on the underlying construct on both thresholds (threshold 1 from 0.41 to 1.98 and threshold 2 from 1.74 to 3.2). Items d and g have the lowest severity parameter on both thresholds; items j, b, and c and items a, j, b, and c have the highest severity parameters using threshold 1 and threshold 2 respectively. Summarizing, the severity ordering is about the same using the two thresholds, with the exception of item a, which assumes a higher level of severity using threshold 2. Some differences emerged in relation to the discrimination parameter; in particular, items e, f, h, and i are more discriminant and item a is less discriminant using threshold 2.
Cyberbullying in females.
For the cyberbullying construct in females, we present only the results related to threshold 1, given that 7 out of 10 items showed a frequency lower than 1% using threshold 2 (see Table 2 ). The nine items discriminated well on the underlying severity of cyberbullying continuum for females, with discrimination parameters between 0.55 and 3.03. With the exception of items b, c, and d where the discrimination value is lower than 1.00, all the other discrimination values indicate a strong relation between each of the items and the underlying cybervictimization construct. The highest discriminant items are e and g, and the lowest are items c, b, and d. In relation to the severity parameter, the cybervictimization items covered a wide range on the underlying construct (from 0.53 to 4.26). Items d and g have the lowest severity parameter; items b, c, and h have the highest severity parameters. Table 2 shows that the 10 items discriminated well on the underlying severity of cybervictimization continuum for males, with discrimination parameters between 0.76 and 2.34 using threshold 1 and between 1.02 and 2.63 using threshold 2. With the exception of item d using threshold 1 where the discrimination value is lower than 1.00, all the other discrimination values indicate a strong relation between each of the items and the underlying cybervictimization construct. With the exception of items a, b, and g, all the discrimination values are higher using threshold 2 compared to threshold 1, particularly for items h and i. The highest discriminant items are b, f, and h for threshold 1 and items h, i, and f for threshold 2, and the lowest are item d for threshold 1 and items d, a, and g for threshold 2. In relation to the severity parameter, the cybervictimization items covered a fairly wide range on the underlying construct on both thresholds (threshold 1 from 0.44 to 1.97 and threshold 2 from 1.69 to 2.81). Items d and g have the lowest severity parameter using threshold 1 and threshold 2; items i, a, and j and items a, b, and j have the highest severity parameters using threshold 1 and threshold 2 respectively. Summarizing, the severity ordering is about the same using the two thresholds, with the exception of items a, b, and g, which assume a higher level using threshold 2. Some differences emerged in relation to the discrimination parameter; in particular, items i and j are more discriminant and items b, g, and a are less discriminant using threshold 2. Table 2 shows that the 10 items discriminated well on the underlying severity of cybervictimization continuum for females, with discrimination parameters between 0.92 and 1.54 using threshold 1 and between 1.04 and 3.6 using threshold 2. With the exception of items a, c, d, and j using threshold 1 where the discrimination value is lower than 1.00, all the other discrimination values indicate a strong relation between each of the items and the underlying cybervictimization construct. With the exception of items e and h, all the discrimination values are higher using threshold 2 compared to threshold 1, particularly for items f, b, and g. The highest discriminant items are e, f, and g for threshold 1 and items f, b, and g for threshold 2, and the lowest are items a, c, d, and j for threshold 1 and items d, h, and j for threshold 2. In relation to the severity parameter, the cybervictimization items covered a fairly wide range on the underlying construct on both thresholds (threshold 1 from À0.16 to 2.56 and threshold 2 from 1.47 to 3.22). Items d and g have the lowest severity parameter using threshold 1 and threshold 2; items b, c, and j and items c, h, and j have the highest severity parameters using threshold 1 and threshold 2 respectively. Summarizing, the severity ordering is about the same using the two thresholds, with the exception of item h, which assumes a higher level of severity using threshold 2. Some differences emerged in relation to the discrimination parameter; in particular, items f, b, and g are more discriminant and items h and e are equally discriminant using threshold 1 and 2.
Cybervictimization in males.
Cybervictimization in females.
Discussion
CFA indicated that the structure of the CS for perpetrated and for received behaviors in both genders could best be represented by a monodimensional model. Although the other two bidimensional structures (one based on the distinction between phone and PC means, and the other based on the distinction between written-verbal and visual acts) showed a preliminary adequate fit, the high factors' correlation did not support these distinctions. Thus it is more appropriate to accept the one-factor model. Considering the literature on this topic, these findings can be related to several factors. First, the low number of items considered for visual acts can affect the measurement model of the latent factor. Second, the low response frequency for visual items can create difficulties in discerning separate factors, particularly in small samples. However, our sample is relatively large, and, in males, the endorsement of the visual acts is not so low compared to other items. Future studies considering a larger number of items and more differentiated behaviors along this category of visual acts may confirm or disprove the results.
Regarding the high factor correlations between phone and PC, we need to consider that normally young people use different types of technology in parallel, and often these two electronic devices have similar functions. Besides, there are also cultural differences influencing the use of technologies, which can partly explain our findings. In Italy, the use of the mobile phone is very common, involving about 80% of adolescents aged between 11 and 14 years and 93% of adolescents aged between 15 and 19 years, 31 and the comparative percentage of youth aged between 11 and 19 years using the Internet ranges from 60% to 76%. Percentages of mobilephone use are similar to other European countries, such as Sweden and the UK where percentages are 96% and 91% respectively. 26 In the United States, 97% of youth (aged 12-18 years) use the Internet, 32 and 52% of youth aged 12-13 years have a cell phone, 72% at the age of 14, and 84% at the age of 17 years. 33 A Canadian study indicated that 48% of teens (aged 15-19 years) own cellular phones. 34 Thus cultural differences related to the use of different technological devices in different countries can also affect these results.
Even if CFA showed one factor underlying the cyberbullying items, this does not indicate that all the items assess the same severity. In fact, the cyberbullying construct can be interpreted as a unidimensional measure where each item lies on a continuum of severity of aggressive acts.
The values of the location parameters were generally well dispersed on the severity of violence continuum. Generally, location values are positive, indicating that it is quite difficult to say YES to the items. Overall, a general agreement was found for severity levels of the acts with partial exception for victimization in males. Using threshold 1 and 2, the less severe acts are silent/prank calls and insults on instant messaging for cyberbullying and cybervictimization in males and females. Using threshold 1 and 2, the most severe acts for both males and females are the visual acts: unpleasant pictures/photos on Web sites, phone pictures/photos/videos of intimate scenes and of violent scenes. The items nasty text messages, nasty or rude e-mails, insults on Web sites, insults in chatrooms, and insults on blogs range from moderate to high levels of severity. In particular, the item insults in chatrooms for females and the item nasty text messages for males present high levels of severity. In agreement with results by Smith et al., 20, 25, 26 underlining that picture/video bullying had the highest impact, we found that visual forms of cyberbullying behaviors are the most severe acts. Probably the public nature of the acts showing the victim in some intimate, embarrassing, or hurtful situations is one of the reasons correlated with the severity evaluation. 26 The result related to the very low severity of silent prank calls was expected in relation to our cultural habits, but it is in contrast with previous results. 20, 25 Although phone calls are also the most common forms of cyberbullying behaviors in other countries, 20, 25 percentages of adolescents who perpetrated or received this behavior in Italy is double that of the UK, involving about 40-50% of males and females. Finally, the low severity level of insults on instant messaging, another frequent behavior in Italian culture, is in line with previous results. 20, 26 It can be assimilated to face-to-face interaction where some light offences can be part of cultural communication.
In the cybervictimization scale for males, the order of the most severe acts is different: in fact, the three most severe acts are insults on blogs, nasty text messages, and unpleasant pictures/photos on Web sites for threshold 1 and nasty text messages, unpleasant pictures/photos on Web sites, and phone pictures/photos/video of violent scene for threshold 2. The other visual item (phone pictures/photos/videos of intimate scenes) is at a moderate level of severity. The lack of a high severity level of this visual item is difficult to interpret, but we can advance some hypotheses. It seems that, for males, being filmed in an embarrassing scene and spread by phone can be considered a less severe situation because these characteristics correspond to a masculine prototype of assertion in the group; therefore boys living these experiences, instead of feeling hurt by videos or pictures of themselves in such situations can be proud of showing these interpersonal attitudes or skills.
In terms of discrimination, the slopes of the items in all analyses were fairly steep, indicating that they discriminated well between lower and higher severity of the trait cyberbullying. Several items emerged as good indicators at various levels of severity. The visual items have a different level of discrimination in the two genders: they represent a moderate and a low level of discriminative power at a very high level of severity of the continuum in males and in females respectively. The low discriminatory power in females may be due to a measurement error induced by the low number of participants at this range of severity. Thus the visual items can be considered good indicators of severe cyberbullies and cybervictims only in males. The item nasty or rude e-mails presents a high level of discrimination for both males and females in distinguishing between cyberbullies at moderate to high severity levels. The item insults on instant messaging had a low difficult parameter but a moderate discrimination parameter, suggesting that this item can discriminate well between involved and not-involved individuals at low levels of cyberbullying severity. The items insults on Web sites, in chatrooms, and on blogs can discriminate relatively well between involved and not-involved individuals at moderate to high levels of cyberbullying severity. Nonetheless, the item silent prank calls showed the lowest discriminatory power in all cases and on both thresholds, indicating that this item is not a good indicator of cyberbullying and cybervictimization behaviors among male and female Italian adolescents, and thus it can be deleted or revised in future studies. The item nasty text messages presents some differences between the use of threshold 1 and 2: for males, this item represents moderate levels of discrimination power using threshold 1 but very low levels using threshold 2. Thus this item can discriminate relatively well between involved and not-involved individuals at moderate-high levels of cyberbullying severity using threshold 1 but not using threshold 2. These are some examples of information that can be used to evaluate the phenomenon in a population and consequently to understand better the nature of the problem.
In summary, the present study has several strengths and limitations. With regards to its limitations, as the instrument was developed starting from one of the first categorization of cyberbullying behaviors, 20 the more recent harassing behaviors (i.e., exclusion from online groups and impersonation), as well as the more recent online media used (i.e., social networking), are not considered and should be addressed in future studies. Second, cross-cultural comparisons can give relevant advances in this field: for example, why does the item silent prank calls provide different information in Italy compared to the UK? Third, results for cybervictimization in males needs additional studies. Fourth, additional research about the definitional criteria is needed: for example, we think that a scale can also address the criteria of imbalance of power and of intentionality once these criteria are well defined in the cybercontext. In spite of these limitations, the current study provides one of the first advances for the measurement of cyberbullying using strong statistical 272 MENESINI ET AL.
approaches, such as CFA and IRT, capable of analyzing the dimensional structure of a scale and whether the items are good indicators at various levels of cyberbullying and cybervictimization severity. Another strength consists of the evaluation of the criteria of repetition in all the analyses. We underlined that the scale structure is the same considering two different thresholds representing different levels of repetition of the acts. Besides, IRT analyses showed an overall agreement in relation to the severity ordering of the items using threshold 1 and 2, but more differences exist in relation to the discrimination parameter. For example, the items insults in chatrooms and on blogs assume a higher discrimination power using threshold 2 in males. Overall, we can assume that even if the repetition of the act does not influence the ordering of severity levels along the continuum, it can influence the discriminative power of each act. This finding shows that, in order to evaluate the nature of cyberbullying, we need to take into account of both the type and the frequency of the behavior, since some items are serious per se and some others can become in reason of their frequency. This information can help to understand better the nature of the phenomenon, its severity in a given population, and to plan more specific prevention and intervention strategies.
Notes a. The multiple-group approach for gender was not allowed given that males and females present consistent differences of frequency, and the scale structure for cyberbullying is different in males and females given that item j in females was deleted. b. The written-verbal items were collapsed into one subcategory given that only one verbal item was considered. c. For limitations in space, we did not report the figures with the ICC. These are available from the authors.
